Cystic malformation of the posterior cerebellar vermis in transgenic mice that ectopically express Engrailed-1, a homeodomain transcription factor.
In WEXPZ-En-1 transgenic mice, Engrailed-1, a homeodomain-containing transcription factor, is ectopically expressed in the developing brain under control of the Wnt-1 enhancer. En-1 is a developmental regulatory control gene which has an essential role in the formation of the midbrain and cerebellum. Approximately 28% of WEXPZ-En-1 + mice develop cystic malformations of the posterior lobe of the cerebellar vermis, fourth ventricular dilatation, and postnatal hydrocephalus. These anatomic features are also found among the spectrum of posterior fossa malformations in humans. Expression characteristics of the WEXP transgene suggest that the neuropathology observed in WEXPZ-En-1+ mice stems from overexpression of En-1 during fetal and neonatal phases of cerebellar development. These observations raise the possibility that abnormal regulation of Engrailed genes, or targets of Engrailed, may be involved in the pathogenesis of cystic central nervous system malformations of the posterior fossa in humans.